The influence of graded equimolar additions of DL-methionine and DL-methionine hydroxy analogue-free acid to a wheat-soybean diet deficient in methionine was determined under commercial conditions with straight-run broiler chicks from 1 to 33 d of age. The graded addition of DL-methionine and DL-methionine hydroxy analogue-free acid caused a statistically significant increase in all observed parameters. Within the dosage levels, no statistically significant differences between the methionine products were observed.
DESCRIPTION OF PROBLEM
Commercial broiler diets must be supplemented with synthetic methionine sources to ensure an adequate supply of this essential amino acid. In this study, we used available DL-methionine (DLM), a dry powder of 99% purity, and the DL-methionine hydroxy analog-free acid (MHA-FA), a liquid product (trademark Alimet) with a content of 88% MHA-FA as a mixture of monomer and oligomer acids. With the introduction of MHA-FA, there has been considerable discussion as to its effectiveness as a methionine source in poultry feeding. Some authors [1, 2, 3] have reported equivalent performance between DLM and MHA-FA, whereas others [4, 5, 6] 1 To whom correspondence should be addressed: bessei@uni-hohenheim. de. have reported significant differences in the efficiency of DLM in relation to MHA-FA when measuring growth and feed utilization of broilers. In order to be able to use MHA-FA in practical broiler feeding it is important to know the biological efficiency of MHA-FA compared with DLM. The aim of our experiment was to determine the efficiency of MHA-FA compared to DLM regarding the growth performance of broilers.
MATERIALS AND METHODS
In a broiler-growing trial, DLM and MHA-FA were added at two levels on an equimolar basis to a basal diet. The basal diet was formu- lated using standard ingredients and was deficient in methionine + cystine. The experiment was conducted at the University of Hohenheim, Germany. We used a total of 6,000 1-d-old Ross-308 broiler chicks. The chicks were feathersexed and were randomized among 40 floor pens with each 6.9 m 2 pen containing 75 females and 75 male broiler chicks. Each pen was an experimental unit. Clean wood shavings were used as litter. Five different dietary treatments were assigned to eight replicate pens each (Table  1) . Feed and water were supplied for consumption ad libitum. Lighting program, temperature, and relative humidity were according to conventional conditions. Temperature and relative humidity were recorded daily. The experimental period was 33 d. The starter period was from Days 1 to 14, and the grower period was from Days 15 to 33. For the last 5 d before slaughtering (Days 29 to 33), broilers received a finisher diet without coccidiostat.
Amino acid and crude nutrient analyses of the raw materials were done before the experiment started, and diets were formulated based upon these values. The experimental diets were based on corn, wheat, and soybean meal ( Table  2) . A wheat-based premix consisting of DLM and MHA-FA, respectively, was made to ensure precise inclusion of each methionine source into the experimental diets. Based on the analyzed content of DLM and MHA-FA, the premix was included in the experimental diet to achieve the calculated methionine content. The amino acid content of the premix was analyzed at the Faculté Universitaire des Sciences Agronomiques, University of Gembloux, Belgium. The calculated methionine + cystine contents of the basal diet in the starter and grower periods were 0.69 and 0.64%, respectively. Chicks on treatment C received the basal diet. In treatments T1 and T3, respectively, graded levels of DLM premix were added to reach a total methionine + cystine content of 0.75 and 0.81%, respectively, in the starter period and 0.70 and 0.76% in the grower period. The graded supplementation levels of MHA-FA-premix in treatments T2 and T4, respectively, represent an equimolar addition of MHA-FA to meet the graded levels of DLM in the diets of treatments T1 and T3, respectively. The diets were fed crumbled in the starter period and as a 3-mm pellet in the grower period. Before the start of the experiment, a representative sample of each diet was analyzed for crude nutrients, Ca and P.
Body weight and feed consumption data were recorded at Days 14 and 33 of age. Body weight gain and feed conversion ratio were calculated from these data. All pens were checked daily for mortality. Treatment, date of death, and body weight of each dead chick was recorded. The body weight gain was calculated on the basis of those birds, available on Days 14 and 33, respectively. For the determination of feed intake and feed conversion ratio, the day of death and the weight of the dead birds were included in the calculation.
Statistical evaluation of the experimental data was done at the conclusion of the experiment for normality and of homogeneity of variances by analysis of variance [7] . Differences between means were tested for significance (P < 0.05).
RESULTS AND DISCUSSION
The results for body weight on Days 1, 14, and 33 and body weight gain are shown in Table  3 . The distribution of the birds among individual treatments on Day 1 was homogeneous so that body weight in all treatments was almost identical. It is apparent that by the end of the starter period on Day 14 the addition of methionine had a clear effect on the mean body weight. The birds of the unsupplemented control group (C) had a significantly lower body weight (254 g/ bird). The addition of MHA-FA and DLM, respectively, to the basal diet resulted in a significant increase in body weight at the first level of supplementation (T1 and T2); from the first to the second dosage level (T3 and T4), no signifi- cant difference in the body weight could be determined between the two methionine sources, on Days 14 and 33.
Over the whole experiment, mean body weight gains of the birds were significantly different among control (C), first dosage level (T1 and T2), and second dosage level (T3 and T4). Means within a column with no common superscript differ significantly (P < 0.05). Within the dosage levels, no statistically significant differences were observed between the two methionine sources. Mean feed intake and mean feed conversion ratios in the starter and grower periods, as well as for the total experiment, are shown in Table 4 . During the experiment, birds of the control group (C) had the Means within a column with no common superscript differ significantly (P < 0.05). statistically lowest mean feed intakes (2,233 g). Mean feed intakes of the birds on the first level of supplementation increased by approximately 5%, and those of the birds of the second dosage level increased by approximately 9% when compared to the control group. Both dosage levels indicated significantly improved feed conversion ratios when diets were supplemented with methionine. Over the whole experimental period, the mean feed intake and mean feed conversion ratio showed significant differences between the control group and the supplemented groups as well as between the two dosage levels. There was, however, no significant difference between the two methionine sources within the dosage levels.
Mortality was not influenced by the concentration of methionine addition or by methionine source. In the starter and grower periods, mean mortalities were 1.5 and 0.6%, respectively. Birds fed the control diet had the poorest performance, and addition of methionine significantly
